I 




PIG. 1 



220 210 
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MTJ with out 
of plane 
^^^ -■■^ magnetization 



Bit lines 

made of the same 
material than 
the MTJ for 
ease In the process 
with preferably 
cladding at top and 
bottom 



NiFe 
Cu 

AI203 
^gsgg^ Co/R softer 

Co/R harder 



(CuTTa) 
multilayer 



3H0 
\ 



345 






355 




|C<S)fRi ffiffllff dkw 4i ? 




365 


Insulating layer 


A1203 




360 




350 


Conduptivity layer 


CuTa multilayer 




345 
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MTJ with out 
of plane 
magnetization 

Bit line made of 
same material 

an MTJ stack 
for ease of the 
process -fNiFe 
cladding at top 
only or bottom only 

NiFe 



■ (Cun*a) 
multilayer 



620-1 



620 



670 


Free layer read out layer 


NiFei 


660 


Insulating layer 


A1203 


655 


Storaee layer 


teoFe 


650 


Storage layer 




645 


Conductivity layer 


CuTa multilayer 



BEST AVAILABLE COPY 



-700 



Stort wiihddectrie »r f Kewith plaoarized conductor via y 



Depoiit via Uiffer/uKor-comiucfOf stack/mtwff<r 
*7 / 0 Spin coot flwtore^ 



Ion besin etch tl^gh thi sefi$or <f «k 
Refill wifiidielec1ric$(/)t)(TiiM) 
Lift off PtetweiiTt 




'Expose and devein^ ieosor / lioe pattern photo 




Se«sor 


1 


^tltne 




Sensor 










m- 








Wflnonze to Hie via buffer 
Blis^ (kposit (feiectrics. ^unvrvi 
Spin re^$t. expoie ood de^top Vio photo 



Vio etch t< the via buffer 
Remove resist 

&lmk deposit vi<3 conductor 
Pianorize to dieleclrics 
Remoferesijt 



Sert«r, 
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Bit Line ^77^ Seflsor 



7<^ 
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Generate an electric current in the word line. 



Receive an electric current in the memory cell. 1 



^ZO^ ^ Cienerate a magnetic field around the bit line^( 

— jk. — - 



Align a magnetic polarization within a readout layer in the memory cell according 

to the direction of the magnetic field. 



IE 



J 



Align a magnetic polarization within a storage layer according to the direction of 
the magnetic field, the storage layer coupled to the readout layer and having a 
higher coercivity than the readout layer. 
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no- 



Generate a magnetic field around the bit line. 



/L^ Generate an electric current in the word line. 



3Z 



(^y^y\y \ Receivean electric current in the memory cell. 




Align a magnetic polarization within a readout layer in the memory cell according 
, i to the direction of the magnetic field. . 



a resistance of the memory ceilj 
^ ^./^^" ^Rgygrse the magnetic f^gld around the bit line. 1 



Reverse the magnetic polarization within the readout layer. 



Measure the resistance of the memory cell. 
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